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Romberg’s sign
Development, adoption, and adaptation in the 19th century
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Article abstract—In the first half of the 19th century, European physicians—including Marshall Hall, Moritz Romberg,
and Bernardus Brach—described loss of postural control in darkness of patients with severely compromised propriocep-
tion. Romberg and Brach emphasized the relationship between this sign and tabes dorsalis. Later, other neurologists
evaluated the phenomenon in a broader range of neurologic disorders using a variety of simple but increasingly precise
and sensitive clinical tests. Although now known as Romberg’s sign, among neurologists in the late 19th century this
phenomenon was sometimes credited to Romberg, sometimes to both Brach and Romberg, and sometimes discussed
without attribution.
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The Romberg sign detects proprioceptive loss by
demonstrating loss of postural control in darkness.
In examining a patient for the presence of the Rom-
berg sign, the examiner typically observes the pa-
tient’s postural stability with the patient’s feet
together, initially with eyes open and then with the
eyes closed. The Romberg sign is present when a
patient is able to stand with feet together and eyes
open, but sways or falls with eyes closed.

The Romberg sign developed in the 19th century
from a patient-reported symptom into a bedside-
elicited sign. Early in its history, the sign was linked
to a specific diagnosis, tabes dorsalis or progressive
locomotor ataxia, later known to be caused by syphi-
lis. Although neurosyphilis is only rarely seen today,
the Romberg sign persists as an important element
of the neurologic examination because of its utility in
detecting abnormal function of the proprioceptive
system. This study examines the origins of the Rom-
berg sign and the way that early neurologic examin-
ers elicited and interpreted it.

Original descriptions. Marshall Hall, Moritz
Romberg, and Bernardus Brach first described the
sign in the early 19th century, but other 19th-
century clinicians were pivotal to its interpretation
and positioning among the key signs of the contem-
porary neurologic examination.

Marshall Hall (circa 1836). In 1836, in his Lec-
tures on the Nervous System and its Diseases, the

English physician Marshall Hall (1790–1857), al-
ready famous for his formulation of the concept of
the spinal reflex arc,1 described the loss of postural
control in darkness of a patient with severely com-
promised proprioception:

“I have this day seen a patient with a slight degree
of paralysis of feeling and of voluntary motion of the
lower limbs. He walks safely while his eyes are fixed
upon the ground, but stumbles immediately if he at-
tempts to walk in the dark. His own words are ‘my
feet are numb; I cannot tell in the dark where they
are, and I cannot poise myself.’ The voluntary motions
are regulated by the sense of touch, when this is un-
impaired; or by that of sight, when the touch is para-
lyzed.”2, p 27

The identical statement is made in the later edition
of his text,3 but he did not develop this idea further
in terms of anatomic or physiologic function,4 nor did
he develop this symptom into a clinical test and sign.

Moritz Romberg (circa 1840). Several years after
Hall’s initial description, German neurologist Moritz
Heinrich Romberg (1795–1873) was apparently in-
spired in his clinical studies of tabes dorsalis by Hall4

and by his mentor Ernst Horn.5 In the second edition of
Romberg’s Lehrbook der Nervenkrankheiten des Men-
schen, published in German in 1851,4,6,7 Romberg de-
scribed the loss of postural control experienced by
patients with tabes dorsalis after closing their eyes or
in darkness. Building on Hall’s patient-based descrip-
tion, he devised a test to demonstrate the phenomenon
as a bedside neurologic sign. Romberg’s description is
taken from the translation of the second edition into
English by Edward Sieveking for the Sydenham Soci-
ety in 1853:
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“If the patient @with tabes dorsalis# is told to shut
his eyes while in the erect posture, he immediately
begins to move from side to side, and the oscillations
soon attain such a pitch that unless supported he falls
to the ground . . . The eyes of such patients are their
regulators, or feelers; consequently in the dark, and
when amaurosis supervenes, as is not unfrequently
@sic# the case, their helplessness is extreme . . .”7, pp 226-7

Later in the text, Romberg added:

“The feet feel numbed @sic# in standing, walking, or
lying down, and the patient has the sensation as if
they were covered with a fur . . . The gait begins to be
insecure, and the patient attempts to improve it by
making a greater effort of the will; as he does not feel
the tread to be firm, he puts down his heels with
greater force. From the commencement of the disease
the individual keeps his eyes on his feet to prevent his
movements from becoming still more unsteady. If he
is ordered to close his eyes while in the erect posture,
he at once commences to totter and swing from side to
side; the insecurity of his gait also exhibits itself more
in the dark. It is now ten years since I pointed out this
pathognomonic sign . . . @i.e., c 1840#.”7, pp 395-6

Bernardus Brach (circa 1840). German physician
Bernardus Brach described similar symptoms
around the time that Romberg recognized them, or
perhaps earlier. His contributions are, however, al-
most universally overlooked today. In November,
1840, Brach noted that:

“It is known that people with tabes dorsalis have an
unusual gait . . . While other paralytics drag their
legs, a patient with tabes dorsalis lifts his leg with a
straight knee and with difficulties. When he steps
with his feet hard and taps on the floor, his whole
body is stiff and strained. With fearful eyes he
watches his every step. He is dependent upon his cane
for support . . . He doesn’t feel the movement he
makes with his legs . . . Because of this, he raises his
legs slowly to maintain balance . . . He has no sensa-
tion @proprioception# in his lower limbs so he relies
upon his other senses. When walking he is very fear-
ful of falling and uses his body and arms for counter-
balance. He finds it nearly impossible to walk on a
level walkway in conversation with others, or in the
dark. With two patients I observed these symptoms.
With tests such as cold and warm, pressure, pinching,
scratching with a needle tip, or a hair, the patients
responded just like a healthy person. Thus, one can-
not say that they don’t have any sensation . . .”8, p 216

Furthermore, despite their inability to stand or walk
in the dark, Brach noted that these patients were
not weak: indeed, in the fall of 1838 one of the pa-
tients made a five-hour journey on foot to visit
Brach. This patient, a 36-year-old educated man,
had described his symptoms to Brach in a letter:

“I must watch carefully every step and stone. I must
use my eyes to guide me. In the dark I have no sense of
balance, and even though familiar with the area, I will
certainly fall. When walking, I must fully concentrate on
the task of walking and not on conversation with people
. . . I step so hard on my feet that my soles are sore and
inflamed after a short distance. My self-confidence is
low when walking up steps, over crooked paths, strange
places, or with many people.”8, pp 216-7

Adoption and adaptation. Among neurologists
in the late 19th century, the loss of postural control in
the dark or with the eyes closed was sometimes cred-
ited to Romberg,9-13 sometimes to both Brach and Rom-
berg,11,13,14 and sometimes discussed without
attribution.15-18 For example, American physician Wil-
liam Osler,10 French neurologist Jean-Martin Char-
cot,12 and British neurologist William Gowers19 all
alluded to the Romberg sign. In contrast, American
neurologists Charles Karsner Mills13 and Charles Loo-
mis Dana14 referred to the phenomenon as the
“Brauch-Romberg sign” @sic# in their neurology texts,
and this double designation was retained by some med-
ical dictionaries well into the 20th century20 (personal
communication, Micaela Sullivan-Fowler, MSLS, MS,
University of Wisconsin, Madison, 1999). Other 19th-
century neurologists, such as Duchenne de Bou-
logne,15,16 British physician Charles Bland Radcliffe,17

and former US Surgeon General William Alexander
Hammond,18 described the phenomenon as a symptom
but did not credit any predecessor with its description.
Despite these various descriptions and attributions, it
was Romberg who first applied this phenomenon in a
clinical test.

As the sign was increasingly used, its significance
became better clarified. The anatomic basis of the sign
as an indication of proprioceptive sensory deficits solid-
ified, so that patients with cerebellar, vestibular, pyra-
midal, and muscle diseases were generally excluded by
a positive Romberg sign. Simultaneously, the sign that
once had been closely allied to the diagnosis of tabes
dorsalis became linked to all causes of proprioceptive
deficits, including myelopathies of many causes and
sensory neuropathies. The contributions of several clin-
ical neurologists of the late 19th and early 20th centu-
ries led progressively to the establishment of the
Romberg sign as an integral part of the contemporary
neurologic examination.

Duchenne de Boulogne (circa 1858–59). In 1858
and 1859, French neurologist Guillaume-Benjamin-
Amand Duchenne de Boulogne (1806–1875) pub-
lished a four-part article “On progressive locomotor
ataxia: studies on a disorder specially characterized
by generalized problems of coordination.”15,16 Duch-
enne recognized the primary loss of sensation as the
origin of ataxia and incoordination in tabes dorsalis,
as well as the compensatory importance of vision for
postural control in such patients. Specifically, Duch-
enne recognized that vision could be compromised
and even lost with progression of tabes dorsalis, and
that when vision declined, the patient’s ataxia wors-
ened. Although Duchenne referenced Romberg’s
textbook, he did not specifically allude to the Rom-
berg sign in his articles (quotations from Duchenne
de Boulogne’s work are available on the Neurology
Web site at www.neurology.org).

William Hammond (circa 1871). New York neu-
rologist William Alexander Hammond (1828–1900)
presented his observations on tabes dorsalis in 1871
in his A Treatise on Diseases of the Nervous System,
the first American neurologic text.18 Although Ham-
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mond acknowledged that both Romberg and Duch-
enne had provided earlier descriptions of tabes
dorsalis, Hammond did not specifically credit Rom-
berg with the observation of increased postural sway
in tabetics upon eye closure. Hammond did, however,
apply essentially the same “test” as Romberg in clin-
ical practice, and helped to disseminate knowledge of
the phenomenon to American colleagues (and also to
European colleagues through various translations of
his text). Hammond emphasized the sign’s indepen-
dence from muscle weakness, and claimed as well
that it was useful in distinguishing tabes dorsalis
from cerebellar disease (for more information, please
access www.neurology.org and click on the title link
for this article).18

Francis Dercum (circa 1885–1888). Philadelphia
neurologist Francis Dercum (1856–1931) made a
number of important observations on the gait of ta-
betics over the period from 1885 to 1888. Some of his
insights came from his clinical work, but much of his
detailed observations derived from his collaboration
in 1885 with pioneering American motion-picture
photographer Eadweard Muybridge.21 Muybridge
had pioneered efforts at motion picture photography
with the collodion and gelatin dry plate technology of
the 1870s and 1880s, using sequential images taken
with a series of uniformly spaced, mechanically or
electronically triggered, single-image cameras, and
projection with a rotating disk of transparencies. The
Dercum-Muybridge collaboration at the University of
Pennsylvania in 188521 produced classic sequential im-
ages of abnormal movements in patients with neuro-
logic disease, the earliest examples of motion pictures
of medical subjects. Among these were photographic
sequences of five patients with tabes dorsalis. One ta-
betic patient of Dercum’s was photographed walking
with eyes open and then with eyes closed21 (figure);
these sequential images demonstrate a dynamic form
of the Romberg phenomenon, with a dramatic increase
in ataxia when walking with eyes closed. In addition,
using tracings and graphical analyses of these sequen-
tial images, Dercum demonstrated that the swing
phase of the tabetic gait is characterized by increased
lateral sway of the foot, increased height to which the
foot is raised, and irregularity of movement.22

William Osler (circa 1887–1890). Although Rom-
berg’s sign was not included in pioneering clinical
studies of postural sway conducted in the 1880s at
the Infirmary for Nervous Disease,23-25 the phenome-
non was certainly known to the clinicians practicing
there, and Osler in particular gave an excellent ac-
count of it. Osler spent 1884 to 1889 at the Univer-
sity of Philadelphia as Chair of Clinical Medicine, a
position that had been vacated by Provost William
Pepper. While in Philadelphia, Osler worked with
Silas Weir Mitchell (1829–1914) at the Infirmary for
Nervous Diseases from 1887 until his departure for
Johns Hopkins in 1889. Osler attended afternoon
clinics in conjunction with his colleagues Weir Mitch-
ell and Warton Sinkler, and was exposed to Mitch-
ell’s examination techniques and those of his

disciples, including Lewis and Hinsdale. In Osler’s
classic and still highly cited textbook, The Principles
and Practice of Medicine, written from 1890 to 1892
and first published in 1892,10 he reported seeing 25
tabetics among the 1816 cases in his neurologic dis-
pensary at the Infirmary for Nervous Diseases over
the 2-year period from 1887 to 1889. Osler also ob-
served second-hand “a large number of ataxics which
frequented the Infirmary” who were under the care
of his colleagues. In his text, Osler succinctly de-
scribed the Romberg “symptom” in tabetics, as well
as progression of the tabetic gait, based on his Phila-
delphia experience:

“The ataxia develops gradually. One of the first in-
dications to the patient is inability to get about
readily in the dark or to maintain his equilibrium
when washing his face with the eyes shut. When the
patient stands with the feet together and the eyes
closed, he sways and has difficulty in maintaining his
position. This is known as Romberg symptom. On
turning quickly he is apt to fall. Gradually the charac-
teristic ataxic gait develops. The patient, as a rule,
walks with a stick, the eyes are directed to the
ground, the body is forward, and the legs are wide
apart. In walking, the leg is thrown out violently, the
foot is raised too high and is brought down in a
stamping manner with the heel first, or the whole sole
comes in contact with the ground. Ultimately the pa-
tient may be unable to walk without the assistance of
two canes . . . One of the most striking features of the
disease is that with marked incoordination there is no
loss of muscular power.”10, p 843

Further information and observations from the In-
firmary for Nervous Diseases are available at the
Neurology Web site (www.neurology.org).

Jean-Martin Charcot (circa 1888). Jean-Martin
Charcot (1825–1893) was the most celebrated clinical
neurologist of the 19th century, and his classroom at
the Salpêtrière Hospital in Paris drew students and
practicing physicians from around the world. This
international audience and his wide reputation made
the Charcot classroom a ready vehicle for dissemina-
tion of neurologic information and solidification of
neurologic terminology. The transcriptions of his in-
formal classroom case presentations (Leçons du
Mardi) demonstrate the manner in which Charcot
used the Romberg sign in differential diagnosis.12,26

Charcot considered the Romberg sign as typical of ta-
bes dorsalis, but found it present also in Friedreich’s
disease, alcoholic neuropathy, and sometimes hysteria.
He recognized the underpinnings of decreased sensory
function for Romberg’s sign, and, in a time when the
distinctions between spinal cord, nerve, and muscle
diseases were still being delineated, he recognized that
this sign was useful for excluding conditions without
sensory abnormalities (e.g., primary muscle disease).
In tabes dorsalis, Charcot linked the Romberg sign di-
rectly to the development of ataxia, gait dysfunction,
and nighttime falling (quotations and further commen-
tary on Charcot are available on the Neurology Web
site at www.neurology.org).
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William Gowers (circa 1888). In his classic text,
published in 1888 and entitled A Manual of Diseases
of the Nervous System, British neurologist William
Gowers (1845–1915) gave a clear account of the spe-
cific details of the modern Romberg test, adding the
instructions that the patient should assume a nar-
row base as part of the test:

“The characteristic incoordination of movement @in
tabes dorsalis# develops gradually. It is always in-
creased (as Romberg first pointed out) by closure of
the eyes, and at first may only exist when the guiding

influence of vision is thus withdrawn. Before it causes
ataxy of movement, it may render difficult the main-
tenance of equilibrium when the base of support is
narrowed by the feet being placed close together, toes
and heels. If then the eyes are closed, the patient
sways, and may even tend to fall. In health slight
unsteadiness is thus produced, varying in degree in
different persons, but never amounting to even a sug-
gestion of a fall. The effect of closure of the eyes is
greatest when sensation in the soles of the feet is
defective, but does not depend on this loss; it may be
marked when sensation on the soles of the feet is

Figure. Sequential images of a patient
with tabes dorsalis (locomotor ataxia)
photographed by Muybridge with the
collaboration of neurologist Francis
Dercum,21 showing a dynamic form of
the Romberg phenomenon during am-
bulation. In the upper two rows, the pa-
tient is shown walking fairly normally
with his eyes open. In the bottom two
rows, the patient demonstrates a wide-
based ataxic gait while walking with
his eyes closed22 due to loss of visual
correction for the severe proprioceptive
deficit. The captions in the version pub-
lished by photographer Muybridge do
not indicate the clinical circumstances
correctly, but instead indicate “arms
down” and “arms up” for the upper and
lower rows, respectively.21 The correct
clinical information was provided by
Dercum in a separate publication.22 The
“arms up” in the lower rows are a cor-
rective response by the patient to facili-
tate the maintenance of balance. The
images are a portion of Plate 550 from
Muybridge’s Complete Human and Ani-
mal Locomotion (1887).21
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perfect. The early defect in coordination may be dis-
covered by the patient when he walks in the dark, or,
not uncommonly, when he shuts his eyes in the pro-
cess of washing the face. In a further degree of incoor-
dination there is inability to stand with the feet
together even when the eyes are open, and the patient
is only steady when the feet are wide apart. If the feet
are bare, the difficulty is greater, because muscular ac-
tion has to replace the rigid base of the boot . . .”19, pp 289-90

Contemporary use and interpretation of the
Romberg sign. Optimal balance requires continu-
ous monitoring of body sway and other orientation
information provided by the somatosensory, vestibu-
lar, and visual systems. The functional ranges of
these systems partially overlap, allowing partial
compensation for deficits or distortions.27,28 For ex-
ample, a normal subject can maintain upright stance
either with vision eliminated (e.g., with eye closure),
with proprioception disrupted (e.g., standing on a
moving or tilting surface), or with vestibular func-
tion distorted (e.g., as a result of rotationally induced
vertigo). Loss or distortion of inputs from two or
more systems is often associated with disequilibrium
and falls; thus, a patient with profound loss of pro-
prioception, or with uncompensated unilateral or bi-
lateral vestibular dysfunction, may fall if vision is
eliminated (e.g., with eyes closed). This is the basis
of the Romberg sign.

Following the initial descriptions in the 19th cen-
tury, Romberg’s sign was variously applied and its
clinical utility was debated. Although Romberg’s ap-
proach was simply to observe a change in postural
control when patients were asked to close their eyes
(without any stated preferred position of the feet),
various “Romberg tests” and “sharpened Romberg
tests” were subsequently described and often incor-
rectly attributed to Romberg. Some felt or implied
that the phenomenon was a specific sign of tabes
dorsalis, whereas others suggested it was a more
general sign of deafferentation, and later authors
suggested that it may be present in some patients
with vestibular or even cerebellar lesions29-32 (although
not without disagreement33-35). There is still no stan-
dard approach to applying the “Romberg test” in clini-
cal neurology36 and the criteria for and interpretation
of an abnormal result continue to be debated.34,36

In 1910, Bárány emphasized the importance of ves-
tibular inputs to postural control, and noted that pa-
tients with acute unilateral labyrinthine disease
swayed and fell toward the impaired side (i.e., in the
direction of the slow phase of the accompanying nys-
tagmus).29 The Romberg phenomenon is, in fact, easily
demonstrated with rotationally induced physiologic
vertigo, but nevertheless the existence of this phenom-
enon in patients with acute vestibulopathy has been
questioned by some contemporary authors.34,35 Some of
the confusion over this results from differences in ex-
amination technique and selection of compensated (i.e.,
less acute) unilateral vestibular disease patients for
study. The Romberg test is insensitive for detecting
chronic unilateral vestibular impairment. Chronically,

compensation occurs so that the patient may either not
sway, or instead may sway and fall to the intact side.

Romberg’s sign has been considered useful in distin-
guishing between sensory and cerebellar ataxia, but
postural sway with eyes closed is increased both clini-
cally37 and with more sophisticated measurement and
recording techniques30-32 in patients with cerebellar dis-
ease, particularly in patients with disease of the
vestibulo-cerebellum or spino-cerebellum.30,32 More-
over, Romberg’s sign is not invariably absent in pa-
tients with cerebellar disease,30 as had been claimed in
the past.33 Despite unsteadiness due to muscle incoor-
dination and disordered regulation of vestibulo-
proprioceptive reflexes in patients with cerebellar
disease,38 the vestibulopostural loop remains largely
unaffected, and patients generally retain the ability to
use vision to control much of their unsteadiness.31

Romberg’s sign is not specific for any particular
cause of ataxia, but it is most closely associated with
proprioceptive sensory loss, as for example in tabes
dorsalis as described by Romberg.6,7 Although Rom-
berg’s test is relatively insensitive to compensated uni-
lateral vestibular or cerebellar dysfunction, it may be
present in bilateral vestibular loss,39 acute unilateral
vestibular loss,29 sometimes with pathology of the
spino-cerebellum (i.e., the anterior vermis and paraver-
mis of the anterior lobe), and less often with other
cerebellar dysfunction.30,32 Sensitivity in routine clini-
cal settings can be increased by narrowing the patient’s
base of support (e.g., with a “sharpened Romberg test”
with feet in a heel-to-toe position) or by standing on
foam rubber to distort proprioceptive input from the
feet.35,40

Although the Romberg sign is now fairly standard-
ized, there is still some variability in examination tech-
nique and interpretation across expert neurologic
examiners.36 In particular, there is variability in how
much postural instability is required for a positive test
(e.g., increased sway only, a step to the side, or a fall);
whether sway at the ankles is critical or whether sway
from the hips can be accepted; whether the feet should
be positioned together, as close together as possible to
maintain stance with eyes open, or in tandem position;
whether footwear should be worn or removed; whether
hands should be held at the side or extended forward
or laterally; whether the examiner should gently pull
or push the patient to one side; et cetera.36 Such vari-
ability may affect both the sensitivity and specificity of
the test for dysfunction of proprioceptive, cerebellar,
and vestibular pathways.
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